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Evaluating the Efficacy of Thiel Cadavers Versus Low Fidelity Simulation Plastic Mannequins for Teaching Intubation Skills in Medical Education
Naveed Noordin, Shivan Berwari, Robert Becker, Cody Cox, Tom Kwasigroch, Samuel Rojas, Ella Pavlyuk, Derek Wenger
Department of Biomedical Sciences, Quillen College of Medicine, East Tennessee State University, Johnson City, TN

ABSTRACT
Most medical students across the U.S. currently receive intubation skills
training on low fidelity simulation (LFS) plastic mannequins. A limitation of
these LFS models is that they do not allow students to attain complete
familiarity and proficiency with intubation in a real-world clinical setting. For
several years now, ETSU has been utilizing the Thiel embalming technique,
which allows for greater joint flexibility and preservation of soft tissues
compared to traditional embalming techniques (Balta, Lamb, and Soames,
2014). Our study set out to evaluate the efficacy of Thiel cadavers versus LFS
plastic mannequins in assessing whether one model was more suitable in
teaching intubation skills. After IRB approval, we exposed thirty-two first-and
second-year medical students to both LFS models and Thiel embalmed
cadavers in order to assess preparedness and confidence for performing
intubations, and overall transference to patient care. Our study significantly
concluded that students felt better prepared and more confident by practicing
on the Thiel cadaver and unanimously thought that it had better transference
to clinical care. Overall, students also felt that the Thiel cadaver provided more
knowledge, and close to two thirds of subjects preferred the Thiel cadaver
over the LFS mannequin for learning intubation skills while a third of subjects
said that both models should be used in training.
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METHODS
Upon IRB approval, thirty-two first-and second-year medical students
volunteered to participate in the project. Students were randomly assigned
into two groups. Participants were shown an instructional video and given a
brief lecture on the steps of a successful intubation by the primary
investigators of the project before they were asked to practice intubation on
both a Thiel cadaver as well as a LFS plastic mannequin. Participants were
randomly assigned to note which teaching method to practice on first (Thiel
cadaver or LFS model). Students were given written instructions during the
procedure, and they completed a pre and post survey assessing
preparedness, confidence, transference to patient care, and overall
preference between the Thiel cadaver and LFS model for education. After
completion of all surveys, data was input into an excel sheet and analyzed
using Chi-Square to determine the statistical significance and confidence.
Significance threshold was set at P<0.05.
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PURPOSE
The purpose of this study was to evaluate the efficacy of Thiel cadavers
versus LFS plastic mannequins in assessing whether one model was more
suitable in teaching intubation skills. Prior research has assessed medical
students’ perception of preparedness and confidence as it relates to
performing endotracheal intubation (Tarasi et al, 2011). A pilot research study
regarding the use of Thiel cadavers at ETSU’s Quillen College of Medicine
came upon the conclusion that these models may enhance medical students’
confidence and preparedness as it relates to performing a pelvic exam
(Chatman et al, 2018). In this study, Thiel cadavers and LFS models were
evaluated based on students’ preparedness and confidence in performing a
pelvic exam, as well as overall transference to patient care, and preference for
one model over another as a learning modality. Thus, we set out to explore if
those study findings could also be applicable to intubation skills training.

Finally, students were asked which method provided them more knowledge and
which method they preferred as a learning modality. 94% of the students said that
practicing on the Thiel cadaver provided them with more knowledge (Figure 6). For
preferred learning modality, 63% or roughly every 2 out of 3 students preferred the
Thiel cadaver as their learning resource while 37% or roughly 1 in 3 students said
that they preferred learning via both the Thiel cadaver and LFS model together
(Figure 7).

Students were asked to evaluate their perceptions of preparedness and confidence
in performing intubation on patients in both pre and post surveys. Students were
also asked to assess whether the skills they learned in these simulations were
transferrable to patient care.
Students felt significantly more prepared and confident in their intubation skills after
participating in these simulations (Figures 1 and 2). Further, students felt that the
skills learned in these simulations were transferable to patient care as is evident in
both the pre and post surveys (Figures 1 and 2).
Students were then asked to evaluate which method (Thiel cadaver or LFS) made
them feel most prepared, most confident, and which method they felt was most
transferrable to clinical care. 100% of the students said that the Thiel cadaver made
them feel most prepared (Figure 3), 94% of the students said that the Thiel cadaver
made them feel most confident (Figure 4), and 100% of the students said that they
thought practicing on the Thiel cadaver was most transferrable to clinical care
(Figure 5).

DISCUSSION
Thirty-two first-and second-year medical students participated in our research
project. Pre and post surveys were conducted to assess the change in
preparedness, confidence, and transference to patient care. Post-surveys were
conducted to analyze preference of learning modality.
We found that students gained more preparedness, confidence, and knowledge
by practicing intubation on the Thiel cadavers. They also thought that practicing
on the Thiel cadavers was most transferrable to clinical care. When asked which
method, Thiel cadaver or LFS model, they preferred as a learning modality,
roughly 2 out of 3 students said that they preferred the Thiel cadaver, while
roughly 1 out of 3 students said that they preferred learning using both the Thiel
cadaver and LFS model. No students preferred LFS models alone.
Our study underscores the importance of Thiel cadavers as an effective tool for
teaching intubation skills in medical education. The ETSU Quillen College of
Medicine is among a select few number of medical schools nationwide that
implement Thiel embalmed cadavers as part of their instruction in intubation
skills. Based on the results of our study, these models could and should be
implemented and utilized on a larger scale in teaching intubation skills in medical
education.
FUTURE CONSIDERATIONS
Based on the results of our study, Thiel cadavers are an effective tool in teaching
intubation skills, and they could and should be utilized on a larger scale in medical
education.
One of the limitations of our study was the training level and knowledge base of
first- and second-year medical students. Further research could recruit medical
students in their clinical years (M3 and M4 years) as well as residents, in order to
assess aspects of confidence, preparedness, knowledge, and transference to
clinical care as it relates to intubation skills. Future research could also incorporate
elements such as proper sterile technique and communication skills to further
investigate the effectiveness of both models.
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